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Presentation Outline

� GRS-IBS Research

� Geotechnical Investigation

� Geotechnical Design

� Instrumentation Program

� Construction Aspects

� Construction Challenges
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GRS-IBS Research

� NCHRP 12-59 Committee- Design and 

Construction Guidelines for Geosynthetic-

Reinforced Soil Bridge Abutments with a 

Flexible Facing (2006 Green Report 556)

� NCHRP 12-59(01) Committee (Seismic Design 

of GRS Abutments)- “Jan 2012 Web-only 

document”, Report 187

� Additional FHWA Research- GRS bents, 

geotextile spacing and strength, backfill 

strength, etc.

Geotechnical Investigation
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Geotechnical Investigation

M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Geotechnical Investigation
Borehole Locations
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M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Geotechnical Investigation
Subsurface Profiles

M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Geotechnical Design



5

M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Geotechnical Design

M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Geotechnical Design
Parameters

� Loading

• Dead load 12,000 lbf

• Live load 7,000 lbf

� Bearing pressure

• 4,000 psf

� Seismic

• PHGA = 0.25g

• Spectral-0.2s = 0.61g, 1.0s=0.34g
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M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Geotechnical Design
Parameters

� Geotextile

• FHWA standard 4800 lbs/ft

• Woven biaxial polypropylene

� Length

• 0.8*H = 15 ft

� High-quality GRS backfill

• 42 degrees

Geotechnical Design
WB Abutments (Standard)
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Geotechnical Design
Median/EB Abutments (Non-standard)

Geotechnical Design
Special Provision
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M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Geotechnical Design
Materials Testing

M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Geotechnical Design
Wingwalls
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Geotechnical Design

� Construction Phasing

� WB Bridge-Standard GRS design

� Median and EB Bridge- not-so-standard 

design

� Special Provision Specification 

� Materials and Testing

� Placement 

� Wingwalls

� Seismic

Instrumentation Program
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Construction Aspects

� Breaking ground

� Subgrade preparation

� Leveling pads

� Facing block

� Backfill placement (compaction)

� Moisture density testing

� Geotextile reinforcement

� Bearing sill/footing

Construction Aspects

� Surcharging and settlement monitoring

� Instrumentation program 

� Bridge slide 

� Construction phasing 

� Construction challenges
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M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Breaking Ground

M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Subgrade Preparation
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M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Leveling Pads

M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Facing Block
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M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Facing Block
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M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Facing Block

M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Backfill Placement (compaction)
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M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Backfill Placement (compaction)

M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Backfill Placement (compaction)
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Construction Aspects
Backfill Placement (compaction)
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Construction Aspects
Backfill Placement (compaction)
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M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Backfill Placement (compaction)

M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

� < 95% = 14.9%

� 95-98% = 58.6%

� > 98% = 26.5%

Construction Aspects
Moisture Density Testing
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M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Geotextile Reinforcement

M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Geotextile Reinforcement
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Construction Aspects
Geotextile Reinforcement

M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Geotextile Reinforcement
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M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Bearing Sill/Footing

Construction Aspects
Surcharging and Settlement Monitoring
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M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Surcharging

M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Surcharging
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Construction Aspects
Surcharging
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Construction Aspects
Surcharging
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M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Settlement Monitoring

M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Instrumentation Program
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Construction Aspects
Instrumentation Program

Construction Aspects
Instrumentation Program
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M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Bridge Slide

M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Bridge Slide
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Bridge Slide
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M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Bridge Slide
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M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Aspects
Construction Phasing
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Construction Aspects
Construction Phasing
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Construction Aspects
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M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Challenges
Under-cutting Leveling Pad

M o v i n g  I n n o v a t i o n  A h e a d   |   E c h o ,  U t a h  S h o w c a s e  E v e n t

Construction Challenges
Sloping Wall Face
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Thank you


